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\<K'  Is  Ilk'll  oakiilalod  as  iho  dilToronoo  I'olwoon  tho  ".oiolii  loss  and  Iho  \\alor  oon- 
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llonovoi.  lor  pnrposos  ol  ipialiU  vonlrol  lor  Mililaiy  prolooino  toaliiips. 
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Ilk'  molhods  proMoiislv  viovolopotl  and  |'ro\on  salislaolors  lor  iho  dolor- 
minalioii  ol  volalilo  oipainos  in  soKonl-hasod  painis.  non  hoiii.o  roplaood,  noro  loiind 
nnsaiislaolotn  lor  ualor-basod  paints.  I'artialK  hooauso  ol  Iho  inoroasoil  ooinj'lo\il\ 
ol  \ohklo.  sdUoni  and  pipinont  soparaliinis. 
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l.iolors  loi  d-'lorinnini:’  orpanio  soKoni  oonipononls  ol  'aalor  hasod  paints  iisod  lor 
Mihi.iik  applivalion  I  nhko  prorioiisK  iisod  piooodiiros.  ihis  ono  loipiiros  no  disiilla- 
lioii  prior  lo  mioolion  into  tho  oas  liipiid  ohiomalopraph 
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4.  Sample  I’reparalion.  ALCiiralely  weigli  a(ipi<>\iiiiately  0.2  pram  ut  the  resin 
<11  (t)niml.iKii  I'aint  iiitu  a  .'-inch  by  4;S-inch  test  lube  eDiitainiiip  I  wo  rliops  oT  a  pre- 
seieeteil  dispeisiiip  solvent  sueh  as  N.N  ilimetln  llormamitle.  n  ileeaiiol.  or  water. 
\ilil  0  I).'  pram,  aeeiirately  wcipheii,  irf  a  suitable  internal  stamlard  sueh  as  n  butyl 
alcohol  or  1,4  bulaiualiol  Vihl  4  drops  ol  the  ilispersinp  solvent  amt  mis  ihorouphly 
on  .1  vorlev-aetion  sh.ikei.  Without  eeiUrilupinp  vir  tilterinp.  mieel  2  muioliters  ol 
the  dispersetl  materi.d  into  the  pas  luiuid  ehromaltiprai'h  and  opei.ite  as  ilesenbed 
m  p.naprapli 

,^.  C'hrumatopvaphie  C Oiulitions,  I’ropram  the  instrument  so  tlial  the  initial 
eoluinn  temperature  is  150  4  \Mih  an  immedi.ite  increase  ol  ,1  '  per  miiinie  to  2()0"C, 
III  e  column  temperainre  is  then  helil  constant  tor  20  minutes,  I  sc  a  thermal  eon 
diietivitv  detector  temperature  ol  ,v00'’('.  injection  port  temperature  ol  220'('.  and 
e.u  riel  i  helium  I  flow  rate  ol  .'0  milliliters  per  minute. 

6.  t  aleulalioits  (  oncentration  ( \  ol  a  solvent  v ompoiiciil  is  calculated  as 

\  ^\s 

(  s  \  __  \  I  \  10(1 


'‘N  licie 

is  the  |'e,ik  ,irea  ot  the  solvent  component 
IS  liie  peak  area  ot  the  internal  standard, 
is  ilie  weiplil  ol  the  internal  standard, 

\V  IS  till’  weipht  ot  the  resin  or  paint. 

I  is  ,1  predeleniiined  correction  factor. 

Ill  DlSt  bSSU)\ 

“.  Kesutls.  Ihe  sciceiimp  ol  cliromaloprai'hie  columns  indicated  (  hroniosorb 
I0I  to  he  OIK'  ol  the  iiioi-v  smi.ible  column  packinps  Iroin  tlie  severeK  Imiited  number 
ol  si.iiionarv  ph.ises  (h.il  .ne  not  depraded  by  the  waiter  present  in  Ihe  lormul.itioiis 
ol  mier'.'st  I  Ills  ..olunin.  selecli'd  lor  liiis  slmly.  exhibits  a  retention  time  ol  less 
111. Ill  'll  nmiutes  loi  most  solvents  encounlereil  here  and  rei|iiiies  only  mild  ;md  inlre- 
i|uen  I  i,\  ( nidil  loniiiL' 


laltlo  1  sliovvs  retention  times  on  tlie  C  hromosorli  101  eokimn  ot  the  sol¬ 
vents  vvliieh  ean  be  used  in  water-based  eoatings.  Retention  times  ol' some  dispersants 
are  also  shown.  Water  is  eluted  very  early,  about  0.4  minute,  ami  generally  eauses 
no  dilTieulty  in  peak  area  ealeulations  for  the  organic  solvents 


Table  I.  Retention  limes  ol  Solvents  and  Dispersing  .Agents 


Solvent  or  Dispersing  Agent 


Retention  Time  ( min  i 


Water 

Methanol 

Isopropanol 

Tthylene  glyeol  monomethyl  ether 

n-Butyl  aleohol 

Benzene 

1  thy lene  glyeol 

2-Nitropropane 

Tthylene  glyeol  monoethyl  ether 

Propylene  glyevil 

Toluene 

N.N  Dimethyllbrmamide  (dispersing  agent  l 

Propo.vy  propanol 

Tthylbenzene 

Xylenes 

Dimethv sult'oxiile  (dispersing  agent) 

Tthylene  glyeol  monoethyl  ether  acetate 

Tihvlene  glyev)!  monobutyl  ether 

1 .4  But  Cliiv.’'  hoi 

Isoproiiylben/.ene 

Diethy  lene  glyeol 

n-Heptanol 

n-Butylben/ene 

n-Oetanol  (dispersing  agent) 

n-Deeanol  (dispersing  agent) 
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riio  iiu'lliod  wjs  ilcnioiislratcil  e)n  as  luoail  a  range  as  possible  ol  tlie  eur- 
reiilK  available  resins  aiul  water-baseil  paints.  Normally  the  supplier  oi'  the  resin 
or  paint  iiseil  in  this  study  gave  insiilTieient  data  to  evaluate  the  method  lor  reliability. 
I  heretore.  to  determine  the  eapability  of  the  method,  the  value  obtained  lor  pereent 
ol  volatile  organie  eontent  was  eompareil  to  lito  value  obtained  by  siibtraeting  the 
pereent  vv.iter  eontent  by  .XSI  Nt  metliod  n.v7d2.  I'rom  the  pereent  weight  loss  at 
Kl.^  'v  tor  1  lunir.  riieoretieally ,  the  two  values  should  be  eiiual. 

In  the  present  method,  neither  a  single  internal  standard  nor  a  single  sol¬ 
vent  Ivir  ilispersion  prior  to  injeetion  into  the  gas-liipiid  ehromatograph  eould  be 
adopteil  tor  all  materials  testeil.  I'igures  1  through  4  illustrate  the  apidieation  of 
the  metluul. 

I  igure  I  IS  the  ehromatogram  of  a  eommereially  supplied  dispersion  ot  an 
aliphatie  ureth.me  resin.  I  he  material  was  salist'aetorily  diluted  with  water  to  i'aeili- 
t.ite  inieetion  into  the  gas-luiuiil  ehromatograph.  The  ehromatogram  for  this  resin 
vlispersion  iiulieates  the  presenee  of  one  original  srvivent,  but  its  identity  is  unknown; 
its  retention  time  matehes  none  of  those  iletermined  (  Table  1).  .Assuming  a  eorreetion 
t'aelor  id  one.  the  tv>tal  volatile  organie  eontent  was  found  to  be  l‘),8  pereent. 

I  he  aerv  he  resin  eimilsion  repre.senled  in  the  ehromatogram  of  l  igure  1 
was  dispersevl  in  water  prior  to  injeetion  into  the  ehromatograph.  The  major  solvent 
peak  has  the  same  retention  time  as  ethylene  glyeol  inonobutyl  ether.  Tlie  peak 
near  .s.s  minutes  represents  an  unknown  volatile  organie.  The  total  VOC  for  this 
water-b.isevi  paint  was  ealeulateil  to  be  lb. 8  pereent. 

Ihe  ehromateigram  in  Tigure  .T  is  the  analysis  ot  an  aerylie  modified  alkyd 
resin  ilispeisevl  in  n-vleeanol  feir  ehromatograph  injeetion.  The  major  organie  solvent 
was  tound  to  be  ethylene  glyeol  monobutyl  ether.  Total  VOC  was  determined  to  be 
2.V-S  pereent. 


(  igure  4  shows  (he  analysis  of  a  water  ilisjiersion  of  a  latex,  alkil-R'sin 
paint  Tthylene  glyeol  is  present  as  the  major  organie  solvent.  Total  VOC  was  found 
to  be  2.0  |sereent. 

The  results  ot  this  investigation  are  summari/ed  in  Table  2.  The  lieseription 
in  eoluinn  2  was  supplietl  by  the  manufaeturer. 
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Figure  1.  Analysts  of  a  dispersion  of  an  aliphatic  urethane  resin. 
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Fiyure  2  Analysis  of  an  acrylic  resin  emulsion. 
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Figure  3.  Analysis  <>♦  an  acrylic  modified  alkyd  resin. 
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\ssuinmi:  iIk-  iiictliiHis  tm  \v:iti-i  tloUMnniKilinii.  U'tal  Milatik-N.  aiul  \()( 
In  L'k  .irc  vain),  litc  iiiiiDcru.tl  ihJ iiTi'iKi'  1h‘I\V(.\‘ii  llu'  ri'^ulls  ol  llu'  Inst  Ivso  iiK-tlioils 
slu'uKl  l\'  ciiiial  lu  llu'  value  ohtaiiu’il  I'v  tlie  lliiril  nu'llioii  lhat  is.  eorrespoiuliiu' 
lines  III  the  last  two  eolniniis  ol  lahle  J  slioiili)  he  eiiii.il  1  \aiinii.ition  ol  I  able  .I 
nIious  III, it  \()C  cleteiiiliiieil  by  JiHereiiee  I'elvveeii  lolal  volatiles  aiul  watei  eoiitenl 
lerees  well  wilh  the  \  ( )( '  ilelenniiialii'ii  In  !'le  witli  the  vveeptn 'ii  ol  two  in.ilerials 
Niimhv'i  I.  Coinponent  1.  aiul  Nuniher  4  ilo  not  sluivv-  .leieemeiit  between  the  two 
iiietliohs  I  lie  eause  ot  the  iliserep.niev  is  not  known  I’lissilnlilies  lor  the  iln.ii-TL'e 
men!  niehnie  Kwiii  viepr.uhilioii  tor  the  ek  iiielhoil  m  vheniKal  reavlion  in  the  tot.il 
vol, lilies  .lelermmatuMi 

In  the  iiistanees  wheiv’  \’(H'  value  w.n  m  close  .lereemeiil  beivveen  llu 
two  nn  iliovis  v.iliilalioii  ol  Ilie  >’le  inellioil  w.is  .nsiniied.  ^^he^e  the  results  ivt  tiu' 
Iwo  iiK  iIuhIs  ilis.ipreevl,  it  vv.is  eelier.illv  iliirienll  tii  .imve  at  .niv  linn  eonehision 
:,  ".ii.!im:.'  „,ip.ibiht\  ol  the  V  ( >< '  b^  ele  nielluivl  bee.nise  ol  the  hnnleii  inlonnation 
m  liie  piopnelaiv  ni.ileri.ils 


1\  t  ( >\(  I  I  Sli  »\S 


S  (  oiieliisiulis  It  is  ,  oiu  hnk'il  lh,:l 

a  \  ii.is-laiui.)  >  hroni.ii'Vin.iphu  n  ilioh  i-n  (h.'  >k  tv’i  m inal ion  ol  vol.i 
i;k  oo'.iin,'  V  onleiit  was  vleim nni i.iUal  bn  wal.n  I  a  si  p.imK 

r  I  he  m  tins!  o  .ilso  .n'|’h.  .:bli  t  '  ih.  .i'.  l enninal ion  ol  N  tX  in  paint 
I  esir.s  liieir  vlispeisnnis 

.  I  he  K  siiKs  .1  ihis  mv  esii.Miion  siippori  ilu'  rev'oinnieiuhilion  lhal 
!;iis  ■  e.'.l  be  iiK  Ol  pi  n.iusl  into  ilie  Milil.iiv  Si.iiiihirvls  I’aint  li’siinp  llaiulbook 
nii'.v  e  ni"  beveiopeJ 
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